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(54) IMAGE PROCESSOR 
(57)Abstract: 

PROBLEM TO BE SOLVED: To easily predict generation of a moire. 
SOLUTION: A periodic data operating part 10 calculates periodic data regarding 
designated pixel under consideration in an unprocessed image. The periodic 
data is a general term which includes a periodic index, a periodic direction and a 
periodic value. A periodic data processing part 80 processes the obtained 
periodic data, and the part 10 determines the final periodic data about the pixel 
under consideration with the processed periodic data. Meanwhile, a read digital 
image is also given to a differential image preparing part 30, and a differential 
image is produced from the unprocessed image. The differential image is 
processed by a processing part 40, and a contrast quantity calculating part 50 
calculates contrast quantity which is an index showing the ratio of light to 
darkness on the basis of the processed differential image. Subsequently, the 
periodic data and the contrast quantity obtained regarding the pixel under 
consideration are displayed as moire generation prediction information on a 
display device 5. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not 
reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 

[Claim 1]An image processing device comprising: 

A noticed picture element setting means which specifies a noticed picture 
element within a picture. 

A moire generating information-on-forecast calculating means which computes 
moire generating information on forecast about generating of moire about said 
noticed picture element, and a displaying means which displays said computed 
moire generating information on forecast. 



[Claim 2]The image processing device comprising according to claim 1 : 

A periodicity-index calculating means which computes a periodicity index which 

shows a grade of existence of a repetition of an image pattern based on the 

correlation characteristic of an observation region where said moire generating 

information-on-forecast calculating means contains said noticed picture element, 

and adjacent spaces other than the observation region concerned. 

A periodic calculating means which computes a cycle of a repetition of said 

image pattern. 

A direction calculating means which computes the direction of a repetition of said 
image pattern. 

An implication and said moire generating information on forecast are said 
periodicity index, said cycle, and said direction. 

[Claim 3]ln the image processing device according to claim 2, said moire 
generating information-on-forecast calculating means, An image processing 
device, wherein it includes further a contrast quantity calculating means which 
computes contrast quantity which is an index which shows a light-and-darkness 
ratio of said noticed picture element and its peripheral pixel and said moire 
generating information on forecast contains said contrast quantity further about 



said noticed picture element. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the InventionJThis invention relates to the image processing device 
displayed in quest of the moire generating information on forecast about the 
specified noticed picture element. 
[0002] 

[Description of the Prior Art]Conventionally, by reading a manuscript or an object 
body optically and digitizing it with image input machines, such as CCD, image 
processing acquires a digital image and, generally is performed by performing 
various processings to the digital image. 

[0003]For example, when raising the sharpness of a picture, a sharpness 
process is performed to the acquired digital image. Gray-scale-conversion 
processing etc. which change the gradation value of the pixel in a picture 
besides a sharpness process are performed. 
[0004] 



[Problem(s) to be Solved by the lnvention]However, when image processing, 
such as a sharpness process, was performed to the former, for example, a 
digital image, moire might occur in the picture after processing. 
[0005]this invention person investigated the generation state and generation 
cause of such moire. As a result, it became clear first that such moire was 
generated in the imaging range where the image pattern which has the 
periodicity of cloth, a net pattern, a lattice pattern, etc., etc. exists in a picture. 
[0006]lt is thought that such moire is generated by the following causes. For 
example, image pattern (monochrome striped pattern) GPT which has 
periodicity as shown in drawing 23 in a manuscript exists, and the case where 
read this manuscript with an image input machine, and a digital image is 
obtained is considered. At this time, the gradation value of each pixel of the 
obtained digital image changes with the physical relationship of image pattern 
GPT of a manuscript, and optical read element (photoelectric element) ID of an 
image input machine. 

[0007]For example, if the physical relationship of image pattern GPT of a 
manuscript and photoelectric element ID is in the state shown in drawing 23 (a), 
the gradation value of each pixel of the obtained digital image will be in the "IN 
phase state" where black and white are divided clearly, as [ show / in the 
gradation profile of drawing 24 (a) ]. If the physical relationship of image pattern 



GPT of a manuscript and photoelectric element ID is in the state shown in 
drawing 23 (b), the gradation value of each pixel of the obtained digital image will 
be in the "OUT phase state" where a monochrome mean value occurs, as [ show 
/ in the gradation profile of drawing 24 (b) ]. 

[0008]although each gradation profile shown in drawing 24 is different from "IN 
phase state" "in the state of an OUT phase" - each average gradation value 
AKin and AKout — abbreviation — it is equal. 

[0009]However, if a sharpness process is performed to a digital image, for 
example, a difference will arise in average gradation value AKin and AKout by 
the picture read "in the state of IN phase", and the picture read "in the state of 
the OUT phase." For example, when a sharpness process is performed to each 
picture shown in drawing 24 (a) and (b), respectively, the gradation value of 
each pixel comes to be calculatively shown in drawing 25 (a) and (b) 
respectively. Here, if SACHIRESHON from which a gradation value separates 
from the gradation range KR (a figure 0-255) occurs calculatively, the gradation 
value will be compulsorily corrected to the upper and lower limit value of the 
gradation range KR. That is, when a sharpness process is performed to each 
picture shown in drawing 24 (a) and (b), respectively, the gradation value of 
each pixel after processing comes to be respectively shown in the solid line of 
drawing 26 (a) and (b). 



[0010]Here, although image pattern GPT of this example has the periodicity of 
four pixel periods on the digital image, for every cycle, in drawing 26 (a), 
SACHIRESHON SR occurred only in white 2 pixel, and SACHIRESHON SR has 
occurred in white 1 pixel and 1 pixel of black by drawing 26 (b). as a result — 
drawing 26 -- (- a --) - (-- "-- IN - Faiz - a state - " -) ~ an average « a 
gradation value - AK - in - drawing 26 - (- b --) - (-- "-- OUT - Faiz - a state - 
" — ) — an average — a gradation value - AK ~ out — comparing ~ low — 
becoming . 

[0011]By the way, although the monochrome width of image pattern GPT 
showed the case where it was an integral multiple of the width of photoelectric 
element ID, by drawing 23 , Since the physical relationship of image pattern GPT 
of a manuscript and photoelectric element ID shifts periodically when the 
monochrome width of image pattern GPT is not an integral multiple of the width 
of photoelectric element ID, on the acquired picture, The state where image 
pattern GPT is read "in the state of an OUT phase" with "IN phase state" will be 
repeated periodically. In this case, if a sharpness process is performed to this 
digital image, the state of changing an average gradation value periodically will 
arise. The state of changing this average gradation value periodically is 
considered to become moire and to appear. 

[0012]Since this chronotropism is a picture which is not in a manuscript or an 



object body, the quality of a picture will deteriorate remarkably. 
[0013]Although the above explained the case where a sharpness process was 
performed to a digital image, For example, gray-scale-conversion processing etc. 
which change the gradation value of each pixel by a look-up table as shown in 
drawing 27 , It is thought that the state of changing the above average gradation 
values periodically occurs also when image processing which a bias produces in 
SACHIRESHON is performed, and moire occurs in the picture after processing 
as a result. 

[0014]The gray-scale-conversion processing which changes the gradation value 
of each pixel by a look-up table as shown in drawing 28 , for example, A 
difference arises in an average gradation value "in the state of an OUT phase" 
with "IN phase state", and it is thought as a result of generating of the state of 
changing the above average gradation values periodically that moire occurs in 
the picture after processing. 

[0015]Although the generation cause of moire was above, in the former, there 
was no art of telling an operator about the information which predicts it being in 
the state of changing an average gradation value periodically quantitatively, as a 
result of image processing, such as the information on forecast about generating 
of moire, i.e., a sharpness process etc. Therefore, in the former, generating of 
moire could not be predicted besides being based on experience and viewing of 



an operator, but art which can predict generating of moire easily to many 
persons was desired. 

[0016]ln light of the above-mentioned problems, this invention is a thing. 

It is providing the image processing device which can predict the purpose easily. 

[0017] 

[Means for Solving the Problem]ln order to solve an aforementioned problem, an 
invention of claim 1, It is an image processing device and has a noticed picture 
element setting means which specifies a noticed picture element within a picture, 
a moire generating information-on-forecast calculating means which computes 
moire generating information on forecast about generating of moire about said 
noticed picture element, and a displaying means which displays said computed 
moire generating information on forecast. 

[0018]ln an image processing device which an invention of claim 2 requires for 
an invention of claim 1, A periodicity-index calculating means which computes a 
periodicity index which shows a grade of existence of a repetition of an image 
pattern based on the correlation characteristic of an observation region which 
contains said noticed picture element in said moire generating 
information-on-forecast calculating means, and adjacent spaces other than the 
observation region concerned, A periodic calculating means which computes a 



cycle of a repetition of said image pattern, and a direction calculating means 
which computes the direction of a repetition of said image pattern are included, 
and said periodicity index, said cycle, and said direction are included in said 
moire generating information on forecast. 

[0019]ln an image processing device which an invention of claim 3 requires for 
an invention of claim 2, A contrast quantity calculating means which computes 
contrast quantity which is an index which shows a light-and-darkness ratio of 
said noticed picture element and its peripheral pixel about said noticed picture 
element is further included in said moire generating information-on-forecast 
calculating means, and said contrast quantity is further included in said moire 
generating information on forecast. 
[0020] 

[Embodiment of the lnvention]Hereafter, an embodiment of the invention is 
described in detail, referring to drawings. 

[0021]The <technical used as 1. background> this invention person thought out 
about the art which controls generating of moire based on the generation cause 
of the moire investigated and solved. It is as follows when this art is explained 
briefly. 

[0022]A manuscript or an object body is read as a digital image, and the 
periodic-images field where a repetition of a periodic image pattern exists is 



extracted from the picture. Based on the correlation characteristic later 
mentioned at this time, the periodicity index which shows the grade of the 
existence of a repetition of an image pattern is computed. 

[0023]On the other hand, apart from this, a difference image is created from the 
read digital image. After processing a difference image, the contrast quantity 
which is an index which shows a light-and-darkness ratio based on the 
difference image is computed. 

[0024]Then, based on an above-mentioned periodicity index and contrast 
quantity, the amount of shading ofves which is a grade of shading-off processing 
is determined, and the shift amount which is a grade of shift processing is 
determined. And shading-off processing of a picture is performed according to 
the determined amount of shading ofves, and shift processing is performed 
according to the determined shift amount. 

[0025]Since the state where "IN phase state" and a "OUT phase state" are 
periodically repeated by performing such shading-off processing or shift 
processing is broken down, Even if it performs a sharpness process etc. to the 
picture after shading-off processing or shift processing, it does not produce but 
the state of changing an average gradation value periodically can control 
generating of moire. Image quality is prevented from deteriorating by mainly 
performing shading-off processing, when the contrast of a picture is high, and 



mainly performing shift processing, when contrast is low. 

[0026]ln this art, a periodicity index and contrast quantity were computed from 
the picture, it obscured automatically based on them, and quantity and a shift 
amount are determined. A periodicity index is an index which shows the grade of 
the existence of a repetition of the image pattern used as the cause (cause of 
moire generating) which the state of changing an average gradation value 
periodically produces, when a sharpness process etc. are performed, and it is an 
index for so to speak predicting generating of moire here. Therefore, if such a 
periodicity index etc. are displayed, the operator can grasp quantitatively the 
information which predicts generating of moire. 

[0027]By displaying such a periodicity index etc., this invention shows 
quantitatively the information which predicts generating of moire, and explains it 
to details below. 

[0028]<Entire configuration of 2. image processing device> drawing 1 is a block 
diagram showing an example of the hardware constitutions of the image 
processing device concerning this invention. This image processing device is 
constituted using what is called a electronic computing system. CPU1 also 
performs image processing which controls generating of moire mentioned above 
besides the processing which computes the moire generating information on 
forecast concerning this invention, such as processing and a sharpness process, 



according to the processing program memorized by the internal memory 2. 
CPU1 and the internal memory 2 are connected via the bus line BL. Besides 
program store part 2a which memorizes the processing program mentioned 
above in the internal memory 2, It has the after-processing image storage 
section 2c which memorizes the digital image (henceforth an "after-processing 
picture") after performing processing previous image storage parts store 2b and 
processing in which the digital image (henceforth a "processing previous image") 
before processing at least is memorized. 

[0029]CPU1 is connected to the driver 3 for recording media, the external 
storage 4, the display 5, the input device 6, the image input machine 7, etc. via 
ON appearance KAINTA face IF. 

[0030]The driver 3 for recording media is loaded with the recording medium 8 
with which the processing program for making CPU1 perform each processing 
mentioned above is recorded. The processing program read from the recording 
medium 8 is memorized by the program store part 2a in the internal memory 2, 
and is executed by CPU1 . 

[0031 ]The external storage 4 which comprises a hard disk, a magneto-optical 
disc, etc. is used for preservation of pictures, such as a processing previous 
image and an after-processing picture, etc. The display 5 which comprises CRT 
etc. is used for the display of a processing previous image, an after-processing 



picture, the picture after a sharpness process, etc. besides presenting of moire 
generating information on forecast, etc., etc. The input device 6 which comprises 
a keyboard, a mouse, etc. is used for various kinds of directions, setting out of 
data required for processing besides specification of the noticed picture element 
from an operator, etc. 

[0032]The digital image (processing previous image) read with the image input 
machine 7 which comprises an input scanner etc. is memorized by processing 
previous image storage parts store 2b in the internal memory 2, and each 
processing about calculation of moire generating information on forecast which 
is mentioned later is performed to this processing previous image. 
[0033] Drawing 2 is a functional block diagram showing the functional 
composition of the image processing device of drawing 1 . As shown in the figure, 
this image processing device is functionally provided with the periodicity data 
operation part 10, the difference image preparing part 30, the contrast quantity 
calculating part 50, and the periodicity data processing part 80. The periodicity 
data operation part 10 contains with the periodicity-index calculation part 20, the 
period-directions calculation part 60, and the period value calculation part 70, 
and the difference image preparing part 30 contains the processing section 40. 
In CPU1, each of these treating parts is means realized by the above-mentioned 
processing program, and explains each function and the contents of processing 



in full detail behind. 

[0034]<Procedure of 3. image processing> drawing 3 is a flow chart which 
shows the outline of the procedure of image processing in an image processing 
device. In advance of image processing, with the image input machine 7, a 
manuscript or an object body is read as a digital image, and is memorized by 
processing previous image storage parts store 2b. And the read digital image is 
displayed on the display 5 as a processing previous image (Step S1). 
[0035]Next, the noticed picture element of the field which wants to know moire 
generating information on forecast is specified, checking the processing 
previous image in which the operator was displayed (Step S2). This specification 
is performed using the input device 6. 

[0036]Next, the periodicity data operation part 10 computes periodicity data from 
a processing previous image about the specified above-mentioned noticed 
picture element (Step S3). Periodicity data is a general term including a 
periodicity index, period directions, and a period value, and this is mentioned 
further later. The obtained periodicity data is processed by the periodicity data 
processing part 80 (step S4), it has periodicity data after the processing, and the 
periodicity data operation part 10 makes the final periodicity data about a noticed 
picture element become final and conclusive (Step S5). 

[0037]On the other hand, the read digital image is also given to the difference 



image preparing part 30, and a difference image is created from a processing 
previous image. A difference image is processed by the processing section 40 
and the contrast quantity calculating part 50 computes the contrast quantity 
which is an index which shows a light-and-darkness ratio based on the 
difference image after the processing (Step S6). 

[0038]Then, the periodicity data and contrast quantity which were obtained 
about the noticed picture element are displayed on the display 5 as moire 
generating information on forecast (Step S7). 

[0039]The processing order may be contrary to processing of Step S3 - Step S5, 
and processing of Step S6. After displaying moire generating information on 
forecast, it may be made to make the processing which controls generating of 
moire which was mentioned above perform. 

[0040] Hereafter, it explains still in detail about each procedure of drawing 3 . 
[0041 ]The periodicity data about the noticed picture element (xc, yc) specified 
via the calculation of 3-1 . periodicity data> input device 6 is computed when the 
periodicity data operation part 10 investigates a repetition of the periodic image 
pattern in a processing previous image. 

[0042]lt asks for the autocorrelation data S (a, b) of the adjacent spaces of the 

following several 1 noticed picture elements (xc, yc) concrete first. 

[0043] 



[Equation 1] 

in fn 

5 < a.b ) =Z £ A8S{P(xc + a+ i,yc + b + j) 

i=-ra j=-n ' J 

-P(xc+i,yc + j)} 
C a = — w x ^ + w x ) , ( b = — w y--fw y ) 

[0044]The function and P (x, y) which ABS{} asks for an absolute value However, 
the gradation value of the pixel (x, y) of a processing previous image, The 
amount of ZURASHI with which the constant m and n decide the difference 
addition field E to be, a, and b compare autocorrelation, wx, and wy are 
constants which determine the range W which investigates an autocorrelation 
characteristic to one central pixel (xc, yc). 

[0045](xc, yc) When referred to as = (4, 4), m=n=1 (difference addition field: 3x3), 
and wx=xy=2 (a=b=-2 - +2), a calculation gestalt of the autocorrelation data S at 
the time of a=b=+2 (a, b) is shown in drawing 4 . 

[0046]lt may be made to process m, n, wx, and wy as a fixed value set up 
beforehand, and suitably, an operator may constitute them from the input device 

6 so that change is possible. And a field which extended further the 
circumference of the range W specified by m, n, wx, and wy by alpha pixel is 
started beforehand, it develops to processing previous image storage parts store 
2b, and the periodicity data operation part 10 performs several 1 operation to the 
started imaging range. It may be made to also process a value of alpha as a 



fixed value set up beforehand, and suitably, an operator may constitute from the 
input device 6 so that change is possible. 

[0047]By the way, in above several 1 , since it is asking for autocorrelation data in 
two dimensions, a throughput increases. Then, in order to investigate existence 
of a repetition of a periodic image pattern along a x direction which are the two 
directions of a pixel row which intersect perpendicularly mutually within a 
two-dimensional processing previous image, for example, and each y direction 
and to extract a periodic-images field, It asks for autocorrelation data H (a) along 
a x direction and each y direction, and V (b) by following several 2 and several 3, 
and may be made to attain improvement in the speed of processing. 
[0048] 
[Equation 2] 

H ( a ) = 2 A B S {P(xc + a+ i ( yc)-P(xc+i,yc) } 

C a = — w x ~ + w x ) 

[0049] 
[Equation 3] 

In 

V ( b ) =.Z A B S {P (xc.yc + b + j )-P (xc.yc + j ) } 
j=-n 

C b — — w v — I- w y ) 

[0050](xc, yc) In the case where it is referred to as = (4, 4), m= 1 (difference 



addition field: 3x1), and wx=2 (a=-2 - +2), In the case where the calculation 
gestalt of autocorrelation data H (a) along the x direction at the time of a= +2 is 
set to = (xc, yc) (4, 4), n= 1 (difference addition field: 1x3), and wy=2 (b=-2 - +2) 
again at drawing 5 , The calculation gestalt of autocorrelation data V (b) along the 
y direction at the time of b= +2 is shown in drawing 6 , respectively. 
[0051]Next, it is based on autocorrelation data (S (a, b) or H (a), V (b)) for which 
it asked above, and existence of a repetition of a periodic image pattern in a 
picture is investigated. 

[0052]That is, if a repetition of a periodic image pattern exists, autocorrelation 
will become high for every cycle of the image pattern, and autocorrelation data 
which can be found in one above, several 2, and several 3 will become small 
regularly. Therefore, first, the minimal value of (A) autocorrelation data is 
searched, and (B) these minimal value is below a predetermined level, and it 
investigates that (C) these minimal value exists regularly. 

[0053] Drawing 7 is data in which an example of P (x, y) at the time of being 
referred to as = (xc, yc) (7, 3), m= 1, and wx=5 (a=-5 - +5) and H (a) is shown, 
and the figure which graph-ized the H (a). That is, the figure shows the 
correlation characteristic of an observation region containing the noticed picture 
element concerned and adjacent spaces other than the observation region 
concerned about noticed picture element (xc, yc) = (7, 3). Since a= 0 is the 
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autocorrelation of the same pixels, it turns into H(0) =0 and becomes the minimal 
value. 

[0054]About autocorrelation data H (a), it is processing of the above (A), It asks 
for k which fulfills conditions of [(H(k-1) >H (k)) and (H (k) <H (k+1))] by + and - 
side. A value of H (k) about k which fulfills this condition turns into the minimal 
value. 

[0055]Processing of the above (B) judges whether as for H which fulfills 
conditions of the above (A) (k), i.e., H used as the minimal value, (k), below a 
predetermined threshold becomes. Plurality is beforehand set up by input device 
6 grade, for example, as for this threshold, two, "SL1=7.5" and "SL2=5", are set 
up in drawing 7 . And if H (k) used as the minimal value is one or less threshold 
SL of the at least highest value, in processing of the above (B), it will be judged 
with it being below a predetermined level. 

[0056]ln order that whole H (a) level may go up so that contrast of an 
observation region is high, a ratio (1= 58% of SL, 2= 38% of SL) to not a fixed 
value but the maximum of H (a) may prescribe a threshold. 
[0057]ln processing of the above (C), existence of regularity is judged by 
whether a time (ABS {kp+km} <=1) of, for example, setting k by the side of kp 
and - to km for k by the side of + which fulfills conditions of the above (A) is filled. . 
[ whether an absolute value of mutual difference of width between each minimal 
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value which adjoins, for example to each minimal value which fulfills conditions 
of the above (A) is one or less respectively, and ] That is, existence of regularity 
can also be judged by ABS{D(d+1)-D(d)} <=1 (d= 0, 1 and 2, ... : drawing 7 d=Q). 
According to the latter judgment, also when the two or more minimal value exists 
in + and - side, respectively, it can apply, for example. 

[0058]Even if the minimal value exists in H (a), it is large to some extent (it is 
over threshold SL1 of the highest value), or, When these minimal value exists 
irregularly, it is hard to say that there is periodicity, but the above (B) can perform 
a level judging, the regularity of the minimal value can be distinguished by the 
above (C), and existence of periodicity can be judged certainly. 
[0059]Therefore, when fulfilling all conditions of the above (A), (B), and (C), a 
repetition of a periodic image pattern will exist in a picture within the range W 
around a noticed picture element (xc, yc). On the other hand, there is no 
periodicity in autocorrelation data H (a) as shown in drawing 8 , and a repetition 
of a periodic image pattern will not exist. 

[0060]By the way, in drawing 7 , period value Th of a x direction is ((kp-km) / 2) or 
(D(d)). 

[0061]Although existence and a period value (Th) of periodicity which met a x 
direction above were explained, existence and a period value (Tv) of periodicity 
along a y direction can be calculated by same processing. 



[0062]lf a period value (Th) of a x direction and a period value (Tv) of a y 
direction are known as shown in drawing 9 , the period-directions calculation part 
60 will compute the period directions theta which are the directions of a 
repetition of an image pattern as (arctan (Tv/Th)) based on them. 
[0063]The period value calculation part 70 computes based on a period value 
(Th) of a x direction, and a period value (Tv) of a y direction as the actual period 
value (cycle of a repetition of an image pattern along period directions) T on a 
processing previous image (or (Thxsintheta) Tvxcostheta). 
[0064]When the autocorrelation data S (a, b) is used, can acquire actual period 
directions and a period value on existence of periodicity, or a processing 
previous image by performing the same processing as the above in two 
dimensions, but. As mentioned above, even if it uses autocorrelation data H (a) 
along a x direction and each y direction, and V (b), same result can be obtained 
at high speed. When the autocorrelation data S (a, b) is used, a cycle of a actual 
image pattern will be investigated from various directions, but a direction from 
which a period value serves as the minimum turns into period directions of that 
image pattern at this time. 

[0065]ln a process in which processing of the above (A), (B), and (C) is 
performed, the periodicity-index calculation part 20 computes the periodicity 
index M which shows a grade of existence of a repetition of an image pattern 



based on a correlation characteristic as shown in drawing 7 . It can be said that 
the autocorrelation data H (a) has a large degree of periodicity when H (k) used 
as the minimal value has become below in a threshold of a lower value, since it 
is what shows a degree (grade of existence of a repetition of an image pattern) 
of periodicity. For example, in drawing 7 , the minimal value H (+3) of the minimal 
value H (-3) is smaller than threshold SL2 to being between threshold SL1 and 
threshold SL2. That is, a direction of the minimal value H (+3) shows that a 
degree of periodicity is large. Therefore, a grade of existence of a repetition of an 
image pattern can be distinguished by judging whether below in which threshold, 
the minimal value H (k) has become. 

[0066]Specifically, the periodicity-index calculation part 20 computes the 
periodicity index M as follows. Minimal value H (k) which was judged in 
processing of the above (A) to be the minimal value, and was judged in 
processing of the above (B) to be one or less highest threshold SL, and was 
judged in processing of the above (C) to be those with regularity participates in 
calculation of the periodicity index M. However, H (0) is correlation with the 
noticed picture element itself, and since it is a value certainly set to 0, it does not 
participate in calculation of the periodicity index M. Therefore, for example, in 
drawing 7 , the periodicity index M is computed by whether below in which 
threshold, the one or less threshold SL minimal value H (-3) and the minimal 



value H (+3) have become, when H (k) which fulfills conditions of the above (A), 
(B), and (C) does not exist, periodicity does not exist by considering it as the 
periodicity index M(xc, yc) = 0 about the noticed picture element (xc, yc) » a 
thing is carried out. 

[0067]A value of the periodicity index M is prescribed to each of two or more 
thresholds by in 0 to 1, for example, "M=1" is prescribed to threshold SL1 by 
example of drawing 7 "M=0" and threshold SL2. And it is referred to as M M(k) =1" 
about two or less threshold SL minimal value H (k). On the other hand, about 
minimal value [ between threshold SL1 and threshold SL2 ] H (k), the periodicity 
index M computes by considering that it changes linearly between threshold SL1 
and threshold SL2. For example, in the case of drawing 7 , it computes according 
to following several 4. 
[0068] 
[Equation 4] 

S L 1-H ( k ) 



SI 1 — S L 2 



[0069]And the average value of M (k) computed about two or more minimal 
value H (k) serves as the periodicity index M (xc, yc) about a noticed picture 
element (xc, yc). For example, in drawing 7 , since it is smaller than threshold 
SL2, the minimal value H (+3) is set to M(+3) = 1 . Since the minimal value H (-3) 



is between threshold SL1 and threshold SL2, it is set to M(-3) =(7.5-6)/(7.5-5) 
=0.6 according to several 4. Therefore, it is set to = [ periodicity-index M (7, 3) ] 
(1+0.6) / 2=0.8 about noticed picture element (xc, yc) = (7, 3). 
[0070]The threshold used for calculation of the periodicity index M may not be 
limited to two, and may be three or more. When the periodicity index M changes 
linearly between the highest threshold and the minimum threshold, two are 
enough, but it is more desirable to set up three or more thresholds, when 
changing nonlinearly. 

[0071 ]lt may be made to provide a threshold for judging the maximum of 
autocorrelation data H (a) apart from the above-mentioned threshold. When the 
maximum of autocorrelation data H (a) is smaller than a predetermined threshold, 
it thinks [ that a noise exists in a uniform picture in many cases, and ], and it 
cannot be said that it is a repetition of a periodic image pattern in such a case. 
Therefore, when the maximum of autocorrelation data H (a) is smaller than a 
predetermined threshold, it judges that periodicity does not exist by considering 
it as the periodicity index M(xc, yc) = 0 about a noticed picture element (xc, yc). 
[0072]Calculation at least of the periodicity index M by the periodicity-index 
calculation part 20 is performed among processings by the periodicity data 
operation part 10 which was mentioned above about all the pixels contained to a 
field which extended further the circumference of the range W mentioned above 



by alpha pixel, and expanded it. The periodicity index M is computed also about 
pixels other than a specified noticed picture element (xc, yc) because [ of 
processing by the periodicity data processing part 80 mentioned later ]. The 
calculation technique of the periodicity index M about pixels other than a 
specified noticed picture element (xc, yc) is the same as that of ****. 
[0073]The period value T of a repetition of the periodicity index M and an image 
pattern in which a grade of existence of a repetition of an image pattern is shown 
about a noticed picture element (xc, yc) specified as mentioned above, and the 
direction theta of a repetition of an image pattern are computed as periodicity 
data. 

[0074]When a noticed picture element (xc, yc) specified as <processing of 3-2. 
periodicity data> in time is located in an end of a repetition of an image pattern, 
the above-mentioned periodicity data may not be computed appropriately. First, 
the reason is explained below. 

[0075]A case where the same processing as the above is performed is 
considered to a picture as shown in drawing 10 . In drawing 10 , a slash part shall 
be a black field and a residual portion shall be a white domain. 
[0076]When a noticed picture element (xc, yc) exists in the black field P2 shown 
in drawing 10 , drawing 1 1 comes to show the autocorrelation data H (a). That is, 
since the black field P1 and the black field P3 exist and it has become a 



repetition of an image pattern, the minimal value H (a) below a predetermined 
threshold exists in neighbors of the black field P2 regularly. As a result, it is 
judged that a repetition of a periodic image pattern exists in the black field P2, 
and the periodicity index M (xc, yc) of a high value (for example, "1.0") is given to 
a noticed picture element (xc, yc). It is also the same as when a noticed picture 
element (xc, yc) exists in the black field P3. 

[0077]On the other hand, when a noticed picture element (xc, yc) exists in the 
black field P1 shown in drawing 10 , drawing 12 comes to show the 
autocorrelation data H (a). That is, although the black field P2 exists in 
right-hand of the black field P1, since a black field does not exist in left-hand, 
only one exists, i.e., the minimal value H (a) below a predetermined threshold 
will not exist regularly. As a result, it is judged that a repetition of a periodic 
image pattern does not exist in the black field P1 , and the periodicity index M (xc, 
yc) of a noticed picture element (xc, yc) is made into "0." It is also the same as 
when a noticed picture element (xc, yc) exists in the black field P4. 
[0078]Supposing processing is performed as mentioned above, it will be judged 
as that to which a repetition of an image pattern as shown in a slash part of 
drawing 13 exists in a picture shown in drawing 10 . That is, it is judged as that in 
which only a repetition of an image pattern narrower than a repetition of a actual 
periodic image pattern in a processing previous image of drawing 10 exists. 



[0079] And when a specified noticed picture element (xc, yc) exists in the black 
field P1 or the black field P4, in spite of being a repetition of a periodic image 
pattern actually, it is considered as the periodicity index M(xc, yc) = 0, and 
periodicity data is not computed appropriately. 

[0080]Then, in this embodiment, the amount of [ T ], i.e., a period value, one 
cycle of a repetition [ the periodicity data processing part 80 ] of an image pattern 
is extending a field judged to be a repetition of an image pattern in the 
above-mentioned periodicity data calculation processing. 

[0081 ]The periodicity index M of a pixel which exists within the limits of **T by 
making into a central pixel a pixel in a field specifically judged to be a repetition 
of an image pattern in the above-mentioned periodicity data calculation 
processing is compared with the periodicity index M of the central pixel 
concerned, If the periodicity index M of a pixel which exists within the limits of **T 
is smaller, a value of the periodicity index M of the pixel is transposed to a value 
of the periodicity index M of a central pixel. For example, the black field P1 is 
included within the limits of **T which made a central pixel a pixel of the black 
field P2 included in a field judged to be a repetition of an image pattern in 
drawing 13 . Since it is lower than the periodicity index M of a pixel of the black 
field P2, as for the periodicity index M of a pixel in the black field P1, a value of 
the periodicity index M of a pixel in the black field P1 is replaced by a value of the 



periodicity index M of a pixel of the black field P2. Similarly, a value of the 
periodicity index M of a pixel in the black field P4 is replaced by a value of the 
periodicity index M of a pixel of the black field P3. In order that the periodicity 
data processing part 80 may perform such processing, the periodicity-index 
calculation part 20 is computing the periodicity index M about all the pixels 
contained to a field which extended the circumference of the range W by alpha 
pixel further, and expanded it in the above-mentioned periodicity data calculation 
processing. 

[0082]as a result, a field judged to be a repetition of an image pattern as boiled 
and shown in a slash part of drawing 14 w ill be acquired. This field includes all 
the repetitions of a actual image pattern in a processing previous image of 
drawing IQ .And the periodicity index M of the same value as a value of the 
periodicity index M which a pixel of a field judged to be a repetition of an image 
pattern in periodicity data calculation processing had is given to a pixel in a field 
which is a repetition of an image pattern extended by doing in this way. After 
extending to a 2-way, it may be made have explained a case where it extended 
only to one way, in order to explain simply, but to compound it in ****. 
[0083]A repetition of an image pattern is extended by the periodicity data 
processing part 80 as mentioned above, and processing of computed periodicity 
data is performed. 



[0084]Even if it is a case where a specified noticed picture element (xc, yc) is 
located in an end of a repetition of an image pattern as a result of processing of 
periodicity data being performed by the <decision of 3-3. periodicity data> 
periodicity data processing part 80, it is judged that it is a repetition of an image 
pattern exactly. If it puts in another way, exact periodicity data about a specified 
noticed picture element (xc, yc) can be obtained by processing periodicity data. 
For this reason, after processing of periodicity data is performed, it has 
periodicity data after that processing, and final periodicity data about a noticed 
picture element (xc, yc) in which the periodicity data operation part 10 was 
specified is made to become final and conclusive in this embodiment. 
[0085]The periodicity-index calculation part 20 becomes final and conclusive a 
value of the periodicity index M specifically given to a pixel in a field which is a 
repetition of an image pattern extended in the above-mentioned processing as 
the final periodicity index M about a noticed picture element (xc, yc). 
[0086]When a specified noticed picture element (xc, yc) is located in an end of a 
repetition of an image pattern, in the autocorrelation data H (a), the minimal 
value exists only in one side. Here, when a repetition of an image pattern is 
extended in the above-mentioned processing and the final periodicity index M 
about a noticed picture element (xc, yc) goes up from "0" to other values, the 
period value T and the period directions theta are computed from the minimal 



value which exists only in one side in the autocorrelation data H (a). For example, 
in drawing 7 , supposing the minimal value exists only in + side, period value Th 
of a x direction will become (kp) or (D(1)). A period value (Tv) of a y direction is 
calculated similarly. 

[0087]And the period-directions calculation part 60 computes the period 
directions theta which are the directions of a repetition of an image pattern as 
(arctan (Tv/Th)) based on them, and computes as final period directions. The 
period value calculation part 70 is also computed based on a period value (Th) of 
a x direction, and a period value (Tv) of a y direction as the period value T which 
is a cycle of a repetition of an image pattern along period directions (or 
(Thxsintheta) Tvxcostheta), and is become final and conclusive as a final period 
value (refer to drawing 9 ). 

[0088] It is a case where a specified noticed picture element (xc, yc) is located in 
an inside of a repetition of an image pattern, About what was judged that a value 
of the periodicity index M is in calculation of periodicity data of Step S3 except 
"0." The period-directions calculation part 60 and the period value calculation 
part 70 make a value of the period directions theta computed at Step S3, and the 
period value T become final and conclusive as final period directions and a 
period value as it is. 

[0089]<Calculation of 3-4. contrast quantity>, next calculation of contrast 



quantity are explained. As mentioned already, a processing previous image is 
also given to the difference image preparing part 30, and contrast quantity C (xc, 
yc) about a specified noticed picture element (xc, yc) is computed through 
processing by the difference image preparing part 30, the processing section 40, 
and the contrast quantity calculating part 50. Contrast quantity about a specified 
noticed picture element (xc, yc) is an index which shows a light-and-darkness 
ratio of a noticed picture element (xc, yc) and its peripheral pixel. 
[0090] Drawing 15 is a flow chart which shows a procedure of contrast quantity 
calculation. Processing of Step S61 - Step S63 among each processing shown 
in drawing 15 by the difference image preparing part 30. Processing of Step S64 
- Step S66 is performed by the processing section 40, processing of Step S67 is 
performed by the contrast quantity calculating part 50, and these are explained 
in order below. 

[0091]First, the difference image preparing part 30 creates a high concentration 
region extension picture and a high concentration region reduction image (Step 
S61, S62). Drawing 16 is a figure explaining extension or reduction of a high 
concentration region. As shown in the figure, a case where a high concentration 
region of a processing previous image in which a figure (portion which attached 
a slash) of a quadrangle of black figures was drawn into a white ground is 
extended or reduced is explained as an example. 



[0092]ln drawing 16 , blank space is a high concentration region of gradation 
value P="255", and black graphic parts are the low concentration areas of 
gradation value P="0." When extending a high concentration region, filter 
operation by filter F1 which comprises a pixel row sequence of 3x3 to this picture 
is performed. Filter F1 is a filter which makes the maximum of the gradation 
values of the composition pixel (3x3=9 pixel) an output value of a middle pixel. 
And a high concentration region is extended by making this filter F1 scan one by 
one to a picture. That is, when filter F1 scans a peripheral part of a black figure, 
a gradation value (P= 255) of blank space which is high concentration (high 
gradation value) is outputted, and the edge part concerned is replaced by a 
white ground from black, this means that a high concentration region (white 
ground) is extended - what is called — it will be made to grow fat and processing 
will be performed. 

[0093] Drawing 17 is a figure showing a high concentration region extension 
picture to which a high concentration region of a picture of drawing 16 was 
extended. A high concentration region (white ground) is extended and black 
graphic parts are smaller than a processing previous image. 
[0094]On the other hand, as well as the above when reducing a high 
concentration region, filter operation with the filter F2 which comprises a pixel 
row sequence of 3x3 to a processing previous image is performed. The filter F2 



is a filter which makes the minimum of the gradation values of the composition 
pixel (3x3=9 pixel) an output value of a middle pixel. Therefore, like the 
above-mentioned extension, if the filter F2 is made to scan one by one to a 
processing previous image, in a peripheral part of a black figure, a black 
gradation value (P= 0) which is low concentration (low gradation value) will be 
outputted, and the peripheral part concerned will be replaced by black from a 
white ground, this means that a high concentration region (white ground) is 
reduced — what is called — it will be made to become thin and processing will be 
performed. 

[0095] Drawing 18 is a figure showing a high concentration region reduction 
image to which a high concentration region of a picture of drawing 16 w as 
reduced. A high concentration region (white ground) is reduced and black 
graphic parts are larger than a processing previous image. 
[0096]Next, the difference image preparing part 30 creates a difference image 
which is the difference of a high concentration region extension picture and a 
high concentration region reduction image (Step S63). A difference image in this 
embodiment is a picture acquired from a gradation value of a pixel of a high 
concentration region extension picture by subtracting a gradation value of a pixel 
of a high concentration region reduction image corresponding to the pixel 
concerned. That is, it is a picture acquired by following several 5. 



[0097] 
[Equation 5] 

Pdif ( X,y ) =Pmax ( X.y ) — Pmin ( X.y ) 

[0098]As for Pdif (x, y), in several 5, the gradation value of the pixel (x, y) of a 
high concentration region extension picture and Pmin (x, y) of the gradation value 
of the pixel (x, y) of a difference image and P ma x (x, y) are the gradation values of 
the pixel (x, y) of a high concentration region reduction image. 
[0099] Drawing 19 is a figure showing a created difference image. As compared 
with a processing previous image shown in drawing 16 , in a processing previous 
image, a field where contrast is high, i.e., a field where a light-and-darkness ratio 
of a certain pixel and its circumference is large, has a big gradation value in a 
difference image so that clearly. This means that a difference image is a picture 
which extracted a field where contrast is high from a processing previous image, 
and can be said to be that creation of a difference image is the extracting 
processing of a high contrast area. 

[0100]By the way, it is thought a field to some extent where area is big that moire 
occurs. Then, in this embodiment, the above-mentioned difference image was 
processed by the processing section 40, and even if it is high contrast, a small 
field and a noise part of area are removed (contrast is reduced). 



■ 



[01 01 processing by the processing section 40 is performed by process of a 
three-stage of Step S64 - Step S66. First, the processing section 40 performs 
bilinear reduction about a difference image created at Step S63 (Step S64). 
Bilinear reduction is a picture reducing process which one field divides a 
difference image into two or more fields which comprise a pixel group of 8x8 for 
example, averages a gradation value of a pixel of 64 contained in each of two or 
more fields, and is outputted as a gradation value of one pixel. As for a 
difference image, while every direction is reduced to one eighth by such bilinear 
reduction, a gradation value of a difference image will be smoothed by it. 
[0102]Next, the processing section 40 performs filter operation by a median filter 
to a reduction image obtained by bilinear reduction (Step S65). A median filter is 
a filter which makes the median (median) of the gradation values of the 
composition pixel (for example, 3x3=9 pixel) an output value of a middle pixel, 
and is a filter for removing a noise part in a picture. If a median filter is made to 
scan one by one to the above-mentioned reduction image, a noise part in the 
reduction image concerned will be removed. Into a reduction image, a small high 
contrast area and noise areas of area in the original processing previous image 
serve as a noise part. 

[0103]lt is substantially [ as performing filter operation by a median filter of 24x24 
to the original difference image ] equivalent to perform filter operation by a 



median filter of 3x3 to a reduction image. Filter operation has so light a burden of 
CPU1 that size of a filter is small, and can be performed at high speed. That is, 
effect same with having performed filter operation with a big filter by performing 
filter operation with a small filter, after performing bilinear reduction can be 
acquired at high processing efficiency. 

[0104]Next, to a reduction image after filter operation, the processing section 40 
performs bilinear expansion and obtains a difference image after processing 
(Step S66). Bilinear expansion is processing which expands the reduction image 
concerned to a size equivalent to the original difference image, interpolating a 
gradation value of a pixel contained in a reduction image after filter operation. 
[0105] Drawing 20 is a figure for explaining bilinear expansion notionally. In a 
reduction image after filter operation, as shown in drawing 20 (a), it is assumed 
that the gradation value P= 255, P= 0, and a pixel row located in a line in order of 
P= 255 existed. If every direction expands this by 8 times, a difference image of 
origin as shown in drawing 20 (b), and a picture of an equivalent size will be 
acquired, About the pixel row L1 and the pixel row L2 which were generated 
between a pixel of the gradation value P= 255, and a pixel of the gradation value 
P= 0 at this time, a gradation value interpolated by straight-line approximation 
between the gradation value P= 255 and the gradation value P= 0 (bilinear 
interpolation) is given. If it does in this way, though gradation values of a pixel 



which adjoins in a reduction image after filter operation differ greatly, in a 
difference image after expansion, a gradation value will be in the state (what is 
called a state of "getting used") of changing smoothly. 

[0106]While processing according to the processing section 40 as mentioned 
above is performed and combination of bilinear reduction and bilinear expansion 
performs a kind of shading-off processing to a difference image, By performing 
filter operation by a median filter, even if it is high contrast, a small field and a 
noise part of area can acquire a difference image after fully removed processing. 
[01 07] Processing treatment of Step S64 - Step S66 is omissible processing 
when a field etc. where area is small hardly exist, even if it is high contrast in not 
indispensable processing but a processing previous image. 
[0108]Next, when it progresses to Step S67 and the contrast quantity calculating 
part 50 detects a gradation value of a noticed picture element (xc, yc) specified 
from a difference image (difference image which omits a difference image after 
processing, or processing), contrast quantity about the noticed picture element 
concerned is computed. 

[0109JA difference image is a picture which extracted a field where contrast is 
high from a processing previous image, and that the gradation value is large 
means that contrast is high in a processing previous image. Therefore, a 
gradation value of a noticed picture element (xc, yc) in a difference image is set 



to contrast quantity C (xc, yc) about a noticed picture element (xc, yc) which 
became an index which shows a light-and-darkness ratio of a noticed picture 
element (xc, yc) and its circumference as it is, namely, was specified. 
[0110]ln the example, although it explained that contrast quantity about a 
noticed picture element was computed from a difference image, contrast 
quantity may be computed as follows, for example. 

[01 1 1]lt can ask for difference of a gradation value of a noticed picture element, 
and a gradation value of a peripheral pixel (for example, right and left, an 
adjacent pixel of a sliding direction), and contrast quantity can be computed 
based on calculated average value or total value of a difference value. 
[01 12]Or it can ask for difference of a gradation value between peripheral pixels 
(for example, right and left, an adjacent pixel of a sliding direction) to a noticed 
picture element, and contrast quantity can be computed based on calculated 
average value or total value of a difference value. 

[0113]After periodicity data about a noticed picture element (xc, yc) which is 
beyond <presenting of 3-5. moire generating information on forecast>, and was 
made and specified is become final and conclusive and contrast quantity C (xc, 
yc) is computed, they are displayed on the display 5 as moire generating 
information on forecast. 

[01 14] Drawing 21 is a figure showing signs that moire generating information on 



forecast was displayed on the display 5. For example, supposing an operator 
specifies the pixel DG in a processing previous image displayed on the display 5 
(Step S2), moire generating information-on-forecast viewing-area MT will be 
displayed in piles on a processing previous image. 

[0115] Drawing 22 is a figure showing an example of display information of moire 
generating information-on-forecast viewing-area MT. It is the information 
concerning [ on this embodiment and / moire generating information on forecast ] 
prediction of moire generating, Periodicity data computed as mentioned above 
and contrast quantity, a "periodicity index" about a noticed picture element 
specified strictly, a "period value", a "direction", and "contrast quantity" are 
included. And the "periodicity index M" computed about a specified noticed 
picture element as moire generating information on forecast, the "period value T", 
the "direction theta", and "contrast quantity C" are numerically displayed on 
moire generating information-on-forecast viewing-area MT. For example, in 
drawing 22 , the periodicity index M about the specified noticed picture element 
DG, the period value T, the direction theta, and contrast quantity C are 
numerically displayed as a "degree", a "cycle", a "direction", and "contrast 
quantity", respectively. 

[0116]An operator by recognizing visually moire generating 
information-on-forecast viewing-area MT displayed on the display 5, Information 



about a repetition of an image pattern leading to moire generating can be 
acquired as a numerical value, A grade of moire which reaches [ whether moire 
occurs and or not ] and is generated around the specified pixel DG can be 
grasped quantitatively, and even if it is how many persons, generating of moire 
can be predicted easily. And if an operator sets suitably a parameter of 
processing which controls generating of moire mentioned already based on 
checked moire generating information on forecast, for example, suitable moire 
generation control processing can be performed. 

[0117]lt can be said that the periodicity index M, the period value T, and the 
direction theta are a grade of respectively periodic existence of a repetition of an 
image pattern, a cycle of a repetition of an image pattern, and the direction of a 
repetition of an image pattern, and are the direct information for predicting moire 
generating among the above-mentioned moire generating information on 
forecast. On the other hand, contrast quantity C is an index which shows a 
light-and-darkness ratio of a noticed picture element and its circumference 
among moire generating information on forecast. When contrast quantity C 
determines whether to put weight on shading-off processing of the moire 
generation control processings mentioned already, or processing [ which / of 
shift processing ], it is important information, and it is auxiliary information from a 
viewpoint of prediction of moire generating. Therefore, it is not necessary to 



necessarily display contrast quantity C. 
[0118] 

[Effect of the lnvention]As mentioned above, the moire generating 
information-on-forecast calculating means which computes the moire generating 
information on forecast about generating of moire about a noticed picture 
element according to the invention of claim 1 as explained, Since it has the 
displaying means which displays the computed moire generating information on 
forecast, generating of moire can be easily predicted only by checking the moire 
generating information on forecast displayed on the displaying means. 
[0119]The periodicity-index calculating means which computes the periodicity 
index which shows the grade of the existence of a repetition of an image pattern 
based on the correlation characteristic of the observation region where a moire 
generating information-on-forecast calculating means contains a noticed picture 
element, and adjacent spaces other than the observation region concerned 
according to the invention of claim 2, Since the periodic calculating means which 
computes the cycle of a repetition of an image pattern, and the direction 
calculating means which computes the direction of a repetition of an image 
pattern are included, generating of moire can be predicted easily and exactly. 
[0120]According to the invention of claim 3, since a moire generating 
information-on-forecast calculating means includes the contrast quantity 



calculating means which computes the contrast quantity which is an index which 
shows the light-and-darkness ratio of a noticed picture element and its 
peripheral pixel about a noticed picture element, it can predict generating of 
moire easily and exactly. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] lt is a block diagram showing an example of the hardware 
constitutions of the image processing device concerning this invention. 
[Drawing 2] lt is a functional block diagram showing the functional composition of 
the image processing device of drawing 1 . 

[Drawing 3] It is a flow chart which shows the outline of the procedure of image 
processing in the image processing device of drawing 1 . 

[Drawing 4] lt is a figure showing an example of the calculation gestalt of 
autocorrelation data. 

[Drawing 5] It is a figure showing an example of the calculation gestalt of the 
autocorrelation data along a x direction. 

[Drawing 6] lt is a figure showing an example of the calculation gestalt of the 



autocorrelation data along a y direction. 

[Drawing 7] It is a figure showing the autocorrelation data along the x direction 
obtained from an example of the gradation value of each pixel of a processing 
previous image, and it. 

[Drawing 8] lt is a figure showing an example of the autocorrelation data along a 
x direction without periodicity. 

[Drawing 9] lt is a figure showing the relation between the period value along the 
period value along a x direction, and a y direction, actual period directions, and a 
period value. 

[Drawing 10] lt is a figure showing an example of a processing previous image. 
[Drawing 11] lt is a figure showing an example of the autocorrelation data about 
the picture of drawing 10 . 

[Drawing 12] lt is a figure showing other examples of the autocorrelation data 
about the picture of drawing 10 . 

[Drawing 13] It is a figure showing the field field judged to be a repetition of an 
image pattern in periodicity data calculation processing. 

[Drawing 14] lt is a figure showing the repetition field of the extended image 
pattern. 

[Drawing 15] lt is a flow chart which shows the procedure of contrast quantity 
calculation. 



[Drawing 16] lt is a figure explaining extension or reduction of a high 
concentration region. 

[Drawing 17] lt is a figure showing the high concentration region extension 
picture to which the high concentration region of the picture of drawing 16 was 
extended. 

[Drawing 18] lt is a figure showing the high concentration region reduction image 
to which the high concentration region of the picture of drawing 16 was reduced. 
[Drawing 19] It is a figure showing the created difference image. 
[Drawing 20] lt is a figure for explaining bilinear expansion notionally. 
[Drawing 21] lt is a figure showing signs that moire generating information on 
forecast was displayed on the display. 

[Drawing 22] It is a figure showing an example of the display information of a 
moire generating information-on-forecast viewing area. 

[Drawing 23] lt is a figure for explaining the conventional problem, and is a figure 
showing the physical relationship of an image pattern and a photoelectric 
element. 

[Drawing 24] lt is a figure showing "IN phase state" and a "OUT phase state" in 
case the image patterns of a digital image are four pixel periods. 
[Drawing 25] lt is a figure showing the gradation value of each calculative pixel at 
the time of performing a sharpness process to the digital image of drawing 24 . 



[Drawing 26] lt is a figure showing the final gradation value of each pixel at the 
time of performing a sharpness process to the digital image of drawing 24 . 
[Drawing 27] lt is a figure showing an example of the look-up table which carries 
out gray-scale-conversion processing which moire may generate. 
[Drawing 28] lt is a figure showing other examples of the look-up table which 
carries out gray-scale-conversion processing which moire may generate. 
[Description of Notations] 
1 CPU 

5 Display 

6 Input device 

7 Image input machine 

8 Recording medium 

10 Periodicity data operation part 
20 Periodicity-index calculation part 
30 Difference image preparing part 
40 Processing section 
50 Contrast quantity calculating part 
60 Period-directions calculation part 
70 Period value calculation part 
80 Periodicity data processing part 
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mm t oymm®& \c m^xmm ^ $ - yoim k> m t <r> 
^»if$s«, mz=iyhy7>hm%-£z>ic^tscttt¥f 

[0 001] 
[0 0 0 2] 

m.$t(Dwm -m.^m^'o , mmmmiz. ccd* 
[ooo3] mB<Dmmmttfa±z&z>Wi£ic 

[0 00 4] 

m x. t,i , r 5? * ;l/@fi t *f L T i/ + - -f% X %m & E <D 

ffi^mmzn-o terns, mmrnvrnmce r uima-t 

[000 5] #3iUH#ti, Z-<0£o%: ; E7ls<D%£.ttm 



[0 0 0 6] COJ:3a*7Utt. WT©«fe3*JSHT 

— yQ P T fcH«X*»OJt¥»*ffiD 
[0 0 0 7] flRfcT, Jgffi©iB«><*-->GPT£$flt 

shm Dt<7){4fiia^02 3 (a) icmt#mx&n 
is. nznrz7 t i?*jmm<D&wm<D%immii.-. 024 

(b) fc*-r«!re&ntf» f#6nfc7*^^;ni*o# 

HjgOI8Slfittt» 02 4 (b) (Dmm-fxn 7 r-fMCTjk 
[0 0 0 8] 02 4\CK?&mm7'u7 7'(Mi. I~I N 
[0 0 0 9] LfrL&#£, 7*5>*;l/B«fc, 

6 nfcHft ii r o u t 7 x ^ Xttffij e> n 

fcH»fc WSPHMIA K IN . A K 0UT tcSt/^*U 

So ^JK(J, 02 4 (a) , (b) IZTjit&mmcZtl 

f(iM@2 5 (a) , (b) (CjjVf idfc&So 
T% ltS±, PBIHfil3WBiau>^KR(HTfi, 0-2 

ffia, temmmmisyVK Ro±TRB«t«jE5n 

So ?%t>*>, 02 4 (a) , (b) (c^-r^Hfmc^- 

Hffitt*« 0 2 6 ( a ) > (b) <DM1&lZ7f;t&5l£% 

[00 10] llT\ Cl©fiaj<7)ffl^^^-VG PT(i, 

lJgWcTttc, 02 6 (a) T'tt, a2H^f£ttfc-9-^ 
U—isa y S RA^t, 02 6 (b) T*«, S llli 

HiB^^fc-y-^u— >3>sr*^#t^So ^<o^ 

02 6 (a) ( Tl N77^XttSU )o¥^P§iifa 

AK 1N {±, 02 6 (b) ( r0UT7T^X«Sj )®¥ 
l^PgPfilA K oux (Cjt^Tfg< &5o 
[0 0 1 1] t£ZT\ 02 3T*(i, Ii/^-yG P 

«:^Lfc^ H»/^->GPT©ail©IB^ t^S^ 

p t i d tMmmm^mmmc-fftzcD 



1 



[0012] coimm^mit. mm^m^mcim^ 

[0 0 13] ±fETCix->*£;i/Miic»LT~>+-7°* 

7.&m*MLrcm£ic-D^TmwLtzt>\ m*.iz. 02 

3 y ICfB K> £ C £> J: 3 &H§«£#& L/ct§££ fc± 
[0 0 1 4] fl&JjUf, 02 8{c^"TJ:5^;b-v 

WHMaaftifift, riN7i^u t tout 

[0 0 15] *7\s<D^WmZU±.<D&r>tSi$><DT*h 

[0 0 16] ifBtsat^Ta^tifcto 

[0 0 17] 

[0018] stc mmk2<Dmm, m^miomm 



2 0 0 1 - 8 6 3 6 9 

mLmfattmm % ft famine® t. mie 

[0 0 19] left, ii*«3<D^fi, «S«2©^ 
[00 2 0] 

[0021] < 1 . «Ri:*«a«>*aifl#tt, us 

[0 0 2 2] Sfl*fc{ijt4*1Slf**x^^;l/ia«fc LT 

mfrihfr, z<Dmm-frt>mmw%mm^5'-y<Dm*)fe 

[0 0 2 3] -7?s cniltiSUtc, K»i&gnfc7*3?£ 
[0 0 2 4] fOt, ±SW>JS»IttJi&45«}:tf:jy h7 

ff3o 

[0025] ccidft^Ljaasfeji^naa* 

fr-pC^lCtoT, ri N7x^XMJ i: T0UT7 
x 4 X*MSJ A^Jfi W t » *) 31 « n S «88^l« £ ft* 

it LT{^LS0®«:tTV\ 3>h77 hA^^^&t 

a±t lt~>7 hjas^ffd c fcfc«fc oHatf&fb-rs 

[0 0 2 6] *^5affiCt3VT(i, iBttl^e>Jiffi&% 



1 



(4) 
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[0028] <2. m^m^s.(D±w^fS.>m i its 

VtTa-^-^xA^fflVT^^nT^So CPU 

x5aa^if£Dil#5natllfTfi)o C P U l trtSMt 

7'5AfBffigfl2 ai^tcfe, '>&< hfc&a^Srfitu?) 
x->**;i/B«(«~b\ rsagfuMiu 1 1 w 3 ) *EW 

^^amiaff iBna? 2 b jmbh** Lfcf&Dfv* ;i/B 

[0 0 2 9] CPU Hi, A/±)A-r>^-7x-r 

4, g^gg 5 , A*«H6, BftATJls 7 

[0030] ia®j§&fflK-7-r/^3&<:«, ±jELfc#ja 
a#c pu 1 tuffs-ssfeftojaa^n^vA^ffis 

£ftT^SIES»f*8*««tt£ft5o I5»«{4:8*^W 
^a^ftfcMa^n^AfirtgM^y 2rt<D:/n^7 
AfE1SgP2 a fcfBH;*ft, C P U 1 tCfcoTHfi^ft 

-So 

[0 0 3 1] /N-Kf^X^^I^f-fX^S^Tf 

^nsnspe*«H4fi, aaaMB(M>aaa&Bi$& 
flk ©aHuB^^a^fflfi, :/*x$aaf£<£>B 

[0 0 3 2] A***+±*2T«j«£ft3fi«A2j« 

7 ic cfc o t^^ja $ ftfcx ;njft csaaMBfi) a . 

ASM * U 2 AO^fiftBttgettS 2 b E fBUS ft, c 

[0033] m 2 01 ©a®$aagii<5!>$iHgw«§$ 
BffiMSSfcti&tgwc, ^ffittx-^jswgpi oh, 

ttx-^^ggpi oa, ^wi4jgg»aia52 0 i:, mm 



ffiai^ftt, c pu 1 rtic^v^T> iimm-fti^v 

tfsaa rt sic o i > t u & k n^-r 5 . 
[0034] <3. BfMaa<o^B>B3«\ Bftsaa 
ggtc^tt 3B§!$aa©$&a?M<D«{g£7f>-f 70-f 

ft#«iAft§§7 EcfcoTx^2/l/B{t£ LTtt*i&* 

n, 5ttasuB<tifiif.gi5 2 bicmmztiZo ^lt, 

TS*£fti> (Xf7/S 1) o 

[0035] ^^i^-^^s^^nfc^atuBff 

*B&Loo. ^Tl/^^SiJIf^aOfcV^l^fiDa 
BBBfcS^fS Uf7^S 2) o t©i§£H\ Aft 

[0 0 3 6] ±IE<0fl^2nfcaiB^tOV> 

t, n8H£r-*»ji»i o*^iaafiB«^6«j«tt7* 

^Wttx-^iJDlg|5 8 OICioTiDUn (X 
f>^S4) „ fCllDltOSitf-^^toT^ B 
Bftx-^BJWB 1 OtfagBBfco^TOBISWfcfl 

[0037] -i5. mfr&£nrzTisz;immi.. 
mmfi&ffl3 ofcfc^etu MatuB^^es^B^ 

jb^jS^nSo M»Bff«ijDlg|54 oiCck^TiPl^ 
ft, ^©ijDimcDM^Bftta^Tn^h^XhSg 
tijg]55 0 A^HM^t^it^S 3 > h 
iti-f 3 Uf7^S 6) „ 

[0038] agB*to^Ti#e.ft/cjawtt 

V s '- * *5 i 3 > h 5 X h 3 tf* 7 bfg^ffllf $S t L 
TS^Sg5lc«^$ftS (X5"'yyS7) „ 
[0 0 3 9] Xf77S 3-X-r-y^S 5©5Q.a 

txf7 y s 6 ©^a^ti^cDjaaiiff^T-^oT t 

a Lit «k 3 at- 7 K0SI4*ffliS|-rs«yi*ff 

[0 0 4 0] WT, H3©#J0a*|iHH:ov^*e.KP 

[00 4 1 ] < 3 - 1 . ^Wtt7 ? -^<D^tti> A73SB 
6*^-LTJSS«ftfcaiBB(xc,yc)fcOV^Tfl!)H)W 
tt-r~*«, iSWttr'-^igSSPl 0^MaHuB{t(c*3 
tt§iiWWaBfi/^->^t)iiL^P^3c<ttc<t 

o^m^ft-So 

[0 0 4 2] *<*Wlctt, g-f, WT©» llcioTS 
aBB(xc.yc)OBiafB«©SBffllBx-^ S (a.b)** 

[0 0 4 3] 



I 



1 



(5) 
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can 



in in 



S < a . b ) = Z 2 A8S {P (xc + a+i.yc + b + j) 

F-ra j=-n J 

-P ( x c+ i ,y c + j ) } 
( a =— w x — l-wx ),( b =-wy — hw y ) 



[0 0 4 4] fiU ABS {) tt»»i[***5B8», 
P(x.y)tifflStiHflkOH3i(x.y)©Kliffi, m. n«g 

»a»s«E*ft*s«a, a,btigafflM£i±iK-f 

SX^S-'li, wx ,wy& 1 0©4>&iBj|s(xc,yc)£JtL 

[0 0 4 5] (xc,yc)=(4,4X m=n=l (M^WIS® : 3 
X3X wx=xy=2(a=b=-2~+2)£ Lfcl&S-kl&t^T, a=b= 
+2€)i:t<7)gBiaBaT : '-^ S (a,b)c7)»ai»®^H4 

[0 0 4 6] %13, m.n.wx ,wy It^tbStfeZtlfc 
6 *^ U- * tc J: o T»t fcSSgnrffifcflWi LT fc «fc 



2 bfcJSISJU *©W9fflL;fciifflra«K:*tl,T» 1 © 

[0 0 4 7] fcc5T\ ±ie<ds" 1 T'ti, gatair- 

ofcSHffiKI-r-^HCaX V(b)«WTO»2, »3lc 

[0 0 4 8] 
[&2] 



H ( a ) =. Z ABS {P(xc + a+ i,yc)-P(xc+i.yc) } 

i-~ra 



[0 0 4 9] 



C a = — w x ~+ w x ) 

[S3] 



tn 



V < b ) =Z A B S {P (xc.yc + b + j ) - P (xcyc + j) } 

j=-n 

C b =— w y — h w y ) 



[0 0 5 0] (xc,yc)=(4,4X wFK&ft9mffl* : 3 x 
IX wx=2(a=-2~+2)£ Lfc^-g-lCfc^T, a=+2<Dfct 
<D x 73 [Rl IC »o fc i a+BM-r- £ H (a) <DmmWte M 
5K, Sfc, (xc,yc)=(4,4X n=l(S»8[J|««: IX 
3), wy=2(b=-2~+2)i:L/'c^-a'{CfcV^T^ b=+2<Dtt 
© y *fiUC»o fc SEffllBx-* V (b)©£ffljgfig*0 

6fc^n^*n^-ro 

[00 5 1] *ic, ±l5T?*i6fcgEflHf ? -*(S (a, 
bX Scfcti, H(aX V(b))fC«-3#, BHHfitfettS 

[0052] ?r*t>%, mmWcsmm>^-y<Dm'oM 

Efflgl^-^ctoMfr&BSiKU (B) ^ftBSS/JMltf 

BfSU^WFT?* fro, (C) fn^»ii)llM 

[0 0 5 3] @7«(xc,yc)=(7,3X n=l, wx=5(a=-5~+ 
5) t LtcWiSW P (x.yX H (a)<DH^£jjrf x-* fc* 

aH»(xc,yc)=(7.3)tco^T, SKttSIB3R*^a 



■rtcOT-fe^c a=0&, HtfHJRJfSUDgEffl 
iT$5<0T\ H(o)=ofcfc»)ffi/h«fc*3o 

[00 5 4] SafflMx-^H(a){CO^T, ±12 
(A) ©fflia, C(H(k-l)>H(k))and(H(k)<H(k+ 

1))] ©*ff*8ifc-rk*+fili:-ffllfe*«>s. co* 

[0 0 5 5] ±IE (B) ©ffiStt, ±15 (A) O^ftSr 
St fcf H (k) „ t & ^ AMI t & 5 H (k) tmfe<D 1 1 

0 7 (Cfc^Tte, *' SL 1=7.5", " SL2=5"<D20 
tf&£c*nTVS. ^bT, H±ffii:&3H(k)#'>& 

tfs ±ia (b) (owmizis^r, ^u^wttss 

[0 0 5 6] Sfc. aa^cDn>b^Xb^iSv^(i 
if> H(a)cD±tt^;b^±^§/c:46, Lf^ffltiS^ 
H(a)cDfiAffilC*t-T-S>J:t$ (S L 1 = 5 
8%, SL2 = 3 8%) fMLttJ:K 

[oo 57] ±te (O (Dmm-e&. mm. ±fa 

(A) <D^fr^«fc-r+{|iJcDk*kp. -IJcDk^kmi: Lfc 
(ABSikp+km}^ 1 )*S6fc-r^S^-pffiMiJtt©^ 



I 



(6) 
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tt<Dt&ltmff&Z 1 J-XTT&5frSa\ -rft^-u ABS 
(D(d+1)-D(d))^ 1 (d=0,l,2, • • • :07tHi, d=0) 

[0 0 5 8] H(a)fcffi/jNffi##&LTfc, &3*§fi* 

•?), J C-n6S/Jv|t3BCFSia!lk:#ftLTV'>*J:5ft«# 
tt«ll§tt^Sfcl4»V*V\tfc ±B (B) iao^ 

[0 0 5 9] fi^T, ±!B (A) , (B) , (C) ©& 
ft*^T88fc-r«^ &gHfS(xc,yc)©llB©«MW 
rt©Hft Idl^SIS^ yam 0 £ b##ftf 5 
C£tCft3o CfttCftbT, 08fc^-t<fc5ftiEfflM 
x-*H(a)fc«HJWtt*<»K, HW«*H«f 
©li 0 M b##£ bftVC i: i: ftSo 

[0 0 6 0] t£6T\ mUCiS^T. x 73 (pJtDiiWfl 
Thtt ((kp-km)/2)) & felt (D(d) ) T*&3„ 

[0 0 6 1] Sfc, ±ETttx73lRlK}»ofcfflWtt«>W 

WS©*«l J f>jaw«[(Tv)t,ig«0fflaK < k*)*a6«<: i: 

[0 0 6 2] H9fcaV$-J:5fc, x73lR]©JS»!ffi (Th)i: 
y*lft©HJIMI(TV)««Pjnif, fflffi73lRl»aig|56 Otf* 
ft 6 £ -> THft^ £ - >©« t) 51 b ©73 fa T & § JS 
W7alRj 9 £(arctan(Tv/Th)) £ bTgtfJf- 3„ 

[0 0 6 3] $7c, S^fJgtHgP 7 0 tfi x 73 ft©Jil«i 
(Th) t yJ5fo(DfflMBCl\)tKM-3\,^T, *smmW&± 

jgb©M8) T^(ThXsin0)(^7 v cti, TvXcos0)£b 

[0 0 6 4] gatiMT f -^S(a,b)^fflV>fc^»C 
ti, ±IHi:|pi«cD®a^2^7cWtcfT3ci:t : \ JSWft 

SilttfT'^Stf, ±iELfcj:3^x7jl&I, yTsft^ft 
^ntcjftofcSBtiMx-^HCa), V(b)%ffi^Tt>PI 

m<Dt&%*&micm%ctif i -ez%o ft&\ iBWf 

[0 0 6 5] £fc, ±12 (A) , (B) , (C) ©flUS 

SB«lif-^H(a)B, flJWtt©££^ (H«/«*- 
y©$«?jlb©£1»©gfi) fcijVf &©-z?&5fca6s til 



/Ni£ * 5 H (k) J: 0 mm<D b # WiWT i: ft T 

fcf, 0 7£*5V>T, ffi/NlH(-3)fibtl/MilS L 1 tL 
tvffiS L 2 £©RflT?&5©fcttbT, ffi/JMBm(+3)«: 
b# WiiS L 2<fcf5fc/h$l>o ffi/NiH(+3)© 
73^«Wtt<DSf^l/^f ^<lt£*bTl>£o ffio 
T , ffi/JMit H (k) ft V>f ft© L t V MIUT £ ft o T l ^ 

[0066] Mtewicn, ixr<D£?icLTmm&mm 
mmcm^t zMt. ±ia (a) ©Mc&t^TH/Nit 

irfiJ^Sft, ±IS (B) ojn.atfei^TgSLtv-'fits 
Sfot, WAtf, 07^c^3^^T{i. Lt^fitSLiWT 

©S/jNfflH (-3)fc«k tf ffi/hffiH (+3)*V-f ft© ^ t wt 

ft4b\ ±B (A) (B) % (C) ©*ff«»fe-r 
H (k) L ft l >«^tc » , * ©ft g BIS (xc , yc) K ~0 

^tt«#fiLftV^t©$ft§o 

[0067] aaobtv^^ft-fftKfijasattjgg 

7©^!lTii, btVMf S L 1 IC" M=0" , b^VMSS 
L 21C" M= 1" A^^^ftTV^o ^bT, b^VMf 
S L 2«T©^WilH(k)lcov^Ttt" M(k)= 1 " 
§o -73, btV^iES L 1 t b^V^lS L 2 ^©P^©@ 

/jN<lH(k)fcov^ra, btwis l i tit^is l 

^*ftbr, ©m-r^ 0 moms. «t© 

[0068] 
[^4] 

SL1— H(k) 



M ( k ) = 
[0069] ^bT\ 



SL1-SL2 

!St©ffi/jNfflH (k) {c-^TStti 

* ft fc M 00 <D¥ J^ffi^ft B HilS (xc , yc) fc O V ■> T © Jl 
14Ji1SM(xc,yc)i:ft^o ^J^.tf, HTKfc^TtfU S 
/h«[H(+3)ttbt^ffiS L 2d;9fe/h*V»fei6, M(+3) 
= 1 iftS. ffi/hfitH(-3)ttbt^ffiS L 1 £b 

tVfflS L 2 fcCHtP&Sfci&s &4Kfi£t\ M(-3) = 
(7.5-6)/(7.5-5)=0.6i:ft5c iot, aSH^(xc.yc) 
=(7,3)tOV^T©jaW14^M(7,3) = (l+0.6)/2=0.8 

^ft§o 

[0070] ftfc\ ^jwttjgSMojiaiicffiffl-rsb* 

V>filtt20t|l^*ft5fe©T*(ift<, 30J-X±T'feo 

TfeS^c HifbtvMittlHebf v>ffli:©F^{ci3VT 



[0 0 7 1] ±IEOLf V^itiSUfrc, iEtBM 
7*-* H (a)oa^cffitcoV^TfiJ^-r-g.fci6© bt iMi 
*Ktt5«fc?£LTfc&l\, SSfflH8x-^H(a)(Da 

ttW*.&l/\, fct, IBffiMf-^H(a)<7)l^iA« 
ffi£© LtvMBJ: 0 Mv£vM§£«, j£lHJR(xc.yc) 
&COV>TOJSJ$ttJgSlM(xc,yc) = 0 fcfSC tic J: 

[0 0 7 2] Jd^fcJ:3*H»i1£r-*»*Sl 0£ 

.tates©^ 4>fc<fcfcBj8tti&B*ma52 0fc:<fc 

BiRKOV^Tff3. f§££ftfcj£gHfil(xc,yc)J£m<7) 

SW14x-^i0lgP8 0tJ;5iPl©fei6T*fe5o * 
fc> li^StX^agBH(xc,yc)W^<Dil^tCC>i/^TCC» 

[0073] wioi^iat, fts*nrcai«sR(x 

BTfc, ffi«/^-y©«t)iiU<3!)^|a|fltA^Wttr 
[0074] 0-2. HJ8tt-r-*®fini>i:c:3 

T\ t£££ftfcagBS(xc,yc)#B&A#-yfl!)*l>} 

[0 0 7 5] 01 ofc^-r«i:5&H«k:**LT, ±I3£ 

[0 0 7 6] &BHJR(xc,yc)#, 0 1 Ofc^Hfeffi 
«P2K#flE-f5*^ SB*BB7*-*H(a)ttHl 1 

icT7fit£5ic%:5o tttt>t>. m&ffit&p 2©bre 

T©S/J^H(a)3i»^IiJ«fc#ffi1-S„ life 

^p2»c(is^w*Bfii/^->'©i^«33iL^#a-r 
i. o" ) ©swttffiSMCxcydtf^sn*. as 

HjR(xc.yc)tfHfefH8P 3 fc#£-f P$T'& 

[0 0 7 7] aiBH(xcyc)^ 121 OKo?? 

H&SSSP 1 IH«f-^H(a)tt 
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(a)tf 1 oLA*ftLS:l\ OJWWWlcfiEfiELft^ 

(xc,yc)©^ffitt^gM(xc,yc)«" 0" ££tt§ 0 &@ 
Bfg(xc,yc)#Hfenii«P 4 K#£-r5*£t>H«T?fc 

<a>o 

[00 78] tA±.<V&o\cVmftTit>iriTctt%>£, m 
1 OK^LfcBltfCteBl 3<D^SPtT^-r«k3*B 

<l>o 

[0 0 7 9] -?■ W£«ftfcttBHSlS(xc.yc)#fll 

fets«p i ^m&mmp 4 sit^a, mstca 

[0 0 8 0] *-CT\ #*»»C*5^TtJ, ±fB^W 
Si:W»r«tifcSI«*SJIHtt-r-^j!iPiaP8 0A««/< 

[008 i] ±fis«iiWttT-^wm^a 
jR<z>jawteig«M £ mmtp>Lmm<Dmm&mmM t *jt 

ff, 01 3£:fcl>TB^*— >©IS9)gLT*&5£¥iJ 
Bf*tifcffi«rt $ tiSHfeSE P 2 ©Btg*«pi« 
3RfcLfc±T©«sHrtfctt, HfefWKP l iltSftS. 
HfeiS«P l rtOBIBOJSIJfittJ&BMfcJu HfeSgiSP 2 
©H*©H«fltt}iSM<fcOfefllV , «fci{). HfeB«P 1 
OiB3ROJBflBttJgaiM©fi^||feffi«P 2<£>B«<D^»! 

-^il0iaP8O35i«c:<!!)«J:5ftjaa*fT5fei6t, ±fB<0 

Kot>T^«BitssinaaJ2 o^/awttig^M*gmt 

[0 0 8 2] ^-CD*S^. 01 4ciDf4^g|3tCTtC^-r<i;5 

i#2tis c©fi«a, 0io©ffiamiBft 



[0 0 8 3] 0±OJ:3tLT> ^Wtt-r-^toXg|58 

n fc m m 14 -r - * ©inn: * s if t> n § © t? & 5 0 

[0 084] <3-3. SflJttx-^Bt^JBJfiltr 
— * taia? 8 0 IC <fc o TiHWtt-r- * <DinX3Wft>nfc 

tssu *B£ * nfca a Bit (« , yc) #Be/ < * - >©$s 

Biit (xc , yc) tc -D^T(DjEm&mm&"r- 7 **§s C t 
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